This study aimed to assess the incidence of neonatal hypothermia and its association with low birth weight, preterm delivery, APGAR score and nursing care practices.
Introductions
The body temperature below 36.5 0 C is known as hypothermia which is a life threatening conditions for newborns. 1, 2 Consequences of neonatal hypothermia include increased risk of pulmonary vasoconstriction, reduction of peripheral perfusion, metabolic acidosis, jaundice, scleroderma, respiratory distress, growth retardation, hypoglycemia, pulmonary hemorrhage, necrotizing enterocolitis, impaired cardiac function, disseminated intravascular coagulopathy(DIC), respiratory distress syndrome, cardiac arrhythmia and eventually death. [2] [3] [4] [5] [6] [7] [8] Globally, the prevalence of newborn hypothermia ranges from 8.5% to 52%. 9 A global review showed the prevalence of newborn hypothermia among hospital setting deliveries in developing countries was 32% to 85%. 10 In South Asian Countries, the high prevalence of newborn hypothermia is reported, in Sri Lanka 11 63%, Pakistan 12 49%, India 13 43% and Nepal 4 92.3%.
This study aim to assess the incidence of neonatal hypothermia, examine the associated factors which may help in prevention of neonatal hypothermia.
Methods
This was a cross sectional study to identify the incidence of neonatal hypothermia in vaginally delivered neonates at Maternity ward of Patan Hospital (PH), Patan Academy of Health Sciences (PAHS) during Aug-Sept 2018. This tertiary level teaching hospital has 8000 deliveries per year and approximately 65% are vaginal deliveries. Non-probability purposive sampling was used to calculate sample size using Cochran's formula. 14 
Study
variables included obstetric characteristics of mothers, characteristics of neonates and nursing care practices. Normal APGAR score considered as 7-10 and Low APGAR score as less than 7. (Moderate Asphyxia -4-6 APGAR and 3-0 severe asphyxia).
For nursing care practices A questionnaire was used and scores above the mean ± 1SD (mean value with one standard deviation) was considered as "proper nursing care practice", and below as "improper nursing care practice". 15 Microlife digital thermometer (MT60) was used to measure axillary temperature of neonates at four time points, 10 minutes, 1 hour, 2 hours and 4 hours after vaginal delivery. Temperature below 36.5 0 C was taken as hypothermia.
Ethical approval was obtained from Institutional Review Committee (IRC) of PAHS. Verbal permission was taken from nursing director of PH. Written informed consent was obtained from mothers. Data were analyzed by using SPSS version 16. Pearson's Chi-square and Fisher exact test was used to determine the association.
Results
Out of 153 neonates, 61 (39.8%) were hypothermic 10 minutes after delivery, 66 (43.1%) at 1 hour and 52 (33.9%) at 2 hours and 41 (26.8%) at 4 hours.
Mean birth weight (BW) was 2973.9±405.4 grams, 135 (88.2%) had normal BW . Full term deliveries were 145 (94.8%) and preterm 8 (5.2%). The mean gestational age was 38.6±1.8 weeks.
Normal APGAR score (7-10) at 1 minute in 145 (94.7%) . The mean APGAR score at one minute and five minutes was 7.8±0.6 and 8.8±0.6 respectively.
The mean nursing care practice score before and Immediate after delivery and in postnatal ward were 2.3±0.5, 3.4±0.8 and 6.3±0.7 respectively. Improper care before delivery was found in n=113 (73.9%), immediately after delivery n=121 (79.1%) and in postnatal ward n= 98 (64.1%).
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There was no significant association between parity, low BW, preterm delivery and with neonatal hypothermia at 10 minutes and 1 hour after delivery (p>0.05). There was statistically significant association between APGAR score and neonatal hypothermia at 1 hour where (p=0.02), Table 1 .
There was no significant association between parity, preterm, APGAR score, low BW and neonatal hypothermia at 2 and 4 hours (p>0.05), Table 2 . Nursing care practices (before and immediate after delivery and in postnatal ward) was not significantly associated with hypothermia at 10 minutes and 1 hour after delivery (p>0.05), Table 3 . There was significant association between nursing care practices after delivery and hypothermia at 4 hours, p = 0.04, Table 4 .
Discussions
Current findings revealed that among 153 neonates, the incidence of neonatal hypothermia were 61 (39.8%), 66 (43.1%), 52 (33.9%) and 41 (26.8%) at 10 minutes, 1 hour, 2 hours and 4 hours after delivery respectively. More than a quarter continue to be hypothermic even at 4 hours.
Similar findings from Iran revealed that among 522 neonates, the incidence of neonatal hypothermia was 41.2%, 47.5%, 46.4% and 37.2% at 10 minute, 1 hour, 2 hours and 4 hours after delivery, slightly higher than current study. 16 Another study from Uganda, among 300 newborns after vaginal delivery, parallel tympanic and rectal temperature measurements at 10, 30, 60, and 90 min showed neonatal hypothermia in 29%at 10 minutes slightly lower than the present study higher incidence at 30, 60, and 90 minutes (82%, 83% and 79% respectively) than the present study. 6 This variation might be due to the difference in temperature measurement site, methods of temperature measurement, environmental and cultural difference between the study areas. 18 Another study of Iran revealed that the incidence of newborn hypothermia was higher than current study (53.3%) at 10 minutes after birth and lower on admission to the neonatal intensive care unit (NICU) at 1, 2 and 4 hours (13.6%, 2.7%, 0.5% and 0.3% respectively). 17 This difference might be due to other associate conditions requiring NICU admissions, e.g. baby warmer, room warming system etc.
In a study of Ethiopia, axillary temperature of the newborn measured by using digital thermometer (model of MT-101 MT-111) revealed that among 356 neonates, the prevalence of neonatal hypothermia of admitted to NICU of a Public Hospitals in Addis Ababa was 228 (64%), higher than in present study. 18 A study in neonatal Unit of Aga Khan University Hospital, Pakistan, the axillary temperature measured by mercury thermometer in 300 neonates found 144 (49.5%) had hypothermia and 14.8% remained hypothermic at 2 hours after delivery. It was higher than present study. It might be due to different methods of temperature measurement. 12 A low-reading digital thermometer was used to record the temperature from axilla in a study in India revealed that the incidence of hypothermia was 43%. 13 Journal of Patan Academy of Health Sciences. 2019Dec;6(2):75-80.
Current study did not find statistically significant association between parity and neonatal hypothermia, similar to the report from Uganda. 6 Current study showed no statistically significant association between preterm and neonatal hypothermia, similar to the studies fromIran 16 and Uganda 6 . In contrast, other studies from Iran 17 , Taiwan 19 , Ethiopia 18 , Pakistan 19 , India 13 revealed significant association between preterm and newborn hypothermia. Preterm deliveries may be prone to develop hypothermia, these controversial findings need in-depth study.
Current study revealed that there was statistically significant association between APGAR score and neonatal hypothermia at 1 hour after delivery (but no association at 10 minutes, 2 and 4 hours), similar to the study from Taiwan 19 , Iran 11 , Pakistan 12 and Ethiopia 20 ; probably due to temperature decreased when the baby were resuscitated. In contrast, the study from California found significant association between low APGAR score and newborn hypothermia . 21 This may be because of less number of babies with low APGAR in present study.
Present findings revealed that there was no significant association between low BW hypothermia, similar to Ethiopian 11 and Indian 23 study. But, studies from Uganda 9 and Pakistan 12 have reported association between low BW and newborn hypothermia. In present study less number of LBW babies may have influenced the statistical significance. In present study, there was significant association between nursing care practices (immediately after delivery) and neonatal hypothermia at 4 hours after delivery, similar to Iranian 16 study. These findings show the nursing care may have long term effect on hypothermia for up to 4 hours after delivery. There are also, controversial findings from northwest Ethiopia 23 and southern Nepal 4 that there was no significant association between care practices and newborn hypothermia, possibly due to the difference in thermal care practices. Some of the limitations of present study include a single center data on hypothermia up to 4 hours after delivery and not up to 24 hours, due to time and resource constrain during thesis research, and thus the findings may not be generalized.
Conclusions
This study found more than one third of neonates suffered from hypothermia at 10 minutes and more than a quarter continued to be hypothermic at 4 hours. The APGAR score had significant association with hypothermia at 1 hour and nursing care practice was associated with hypothermia at 4 hours, shows there is need of improvements.
